Although there has been much progress, the dynamics of nanoparticle (NP) growth in liquids and the nature of liquid-particle interactions during the growth process are poorly understood. This is especially true when studying the evolution of multimetallic NPs in liquid environments or polymer matrices [1] . The growth trajectory of NPs and several inter-particle dynamic phenomena, such as Ostwald ripening, migration-coalescence, and oriented attachment, have been observed using liquid-cell in-situ (scanning) transmission electron microscopy [(S)TEM] techniques [2, 3] . Evaporation or decomposition of a dispersant thin film on a surface can drive NPs either to self-assemble into 2D monolayers and complicated nanopatterns, or to coarsen and form islands and thin solid films. This evaporation-driven material deposition is often spatially nonuniform at the nanometer scale [4] . The formation process and kinetics of such nonuniformity at the nanoscale have been difficult to directly monitor, since imaging such interactions by in-situ electron microscopy often suffers from the low contrast and fast evaporation of most liquids. Polymer nanoreactors made by Dip-Pen Nanolithography (DPN) have been proven to be a powerful emerging approach to control the formation of multimetallic NPs by thermally driven growth and coarsening [5] . Due to the high decomposition temperature, polymer nanoreactors have also provided a relatively stable fluidic environment to study NP dynamics using STEM [6] ( Figure 1A) . Herein, we report a study focused on the growth of Au-Pt NPs and their coarsening kinetics driven by polymer decomposition. The process is followed by in-situ STEM on thin sections of polymer nanoreactors, which are patterned on electron-transparent amorphous carbon films.
This presentation will introduce recent advances in the formation of multi-metallic NPs in polymer nanoreactors derived from DPN and related nanopatterning approaches. This will be followed by a description of mechanistic studies of their dynamics using in-situ electron microscopy. The work underscores how these novel polymer nanoreactors can be used to synthesize multimetallic nanoparticles with extraordinary precision and as a tool, when combined with in-situ STEM, for understanding how such structures form, at least under the conditions of an electron beam [7] . 
